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Form PCT/iPEA/409 (Cover sheet) {April 2005) 



INTEItNATIONAt PMXIMINARY REPORT ON PATENTABILITY 



IntematioBal appUcatioB No. 

FCT/AU2004/001416 



Box No. I Basis of the report 



1 , With regard tp the language, this report is based on: 

[x] The inteniationalappHcatioii in the language in wHch^^ 

|~j A translation of the intenmtioBai application into , which is the language of a 

— translation fluiiisbed for the purposes of: 

I I international search (under Rules 1 2 3 (a) and 23 . 1 (b)) 

[~~] publication of the international application (under Rule 12.4(a)) 

j~j international preliminary examination (Rules 55.2(a) and/or 553(a)) - 

With regard to die elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation wider Article 14 are referred to in this report as "originally 

filed" and are not annexed to this report): 
j~j the international application as originally filed/fbmished 



X the description: 



X 



the claims: 



pages 1-14, 16-38 as originally fUed/fiimished 

pages* 15 received by this Authority on 19 January 2006 with the letter of 1 8 January 2006 

pages* received by this Authority on with the letter of 

pages as origmally filed/ftakhed 

pages* as amended (together with any statement) under Article 1 9 

pages* 39-41 received by this Authority on 19 January 2006 with the letter of IS January 2006 

pages* received by this Authority on with the letter of 



X tt^ drawings: 



pages 1/20-20/20 as originally fded/furnished 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 

[x] a sequence listmg and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
I I The amendinents have resulted in the cancellation of: 

I I tilie description, pages 

[ \ 'the claims, Nos, 

Q thfe drawhigs, sheets/figs 

I I the sequence listing 

I I any table(s) related to the sequence listing ('jj^eqft): 

[ I This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

[n| the description^ pages 
QJ, the claims, Nos. 
I I the drawings, sheets/figs 
I I the sequence listing ("^pec^i^j: 

I I any table{s) related to the sequence listing (specify): 
If item 4 applies, some or all of those sheets may be marked "superseded. " 
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



iDtemational application Ho. 
PCT/AU2004/001416 



Supplemental Box Relating to Sequence Listing 



Continuation of Box No, I, item 2; 

L WitJi regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed iavention^ this report was established on tlie basis of: 

a. type of material 

[x] a sequemje listing 

I I . table(s) related to the sequence listing 

b. format of material 
I^X] on paper 

I I in electronic form 

c. time of filing/fiimishing 

□ cont«ae<Ii.thein.e.™tio«aIappHcaHonasmed 

j I filed together with the international application in electronic foim 

I I furoished subsequently to this Authority for the purposes of search and/or examination 

[x] received by this Authority as an amendment* on 5 November 2004 

2 . In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
filed or fianiished, the requirwJ statements that the infonnatlon m the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furaislied. 

3. Additional comments: 



[f item 4 in Box No, I applies, the listing and/or tahle(s) related thereto; which form part of the basis of the report, may be 
marked "superseded, " 
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mXEENATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No, 
PCT/AU2004/001416 



Box No, V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and escplanatiotts supporting sueb statement 



L Statement 



Novelty 0^ 


Claims 


1-21 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-21 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-21 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The following documents identified in the lateniational Search Report have been considered for the purposes of 
this report; ■ ' 

D1:W0 2001/000677 A 
D2; WO 2002/05 1993 A 

The invention is to methods for the prophylaxis or treatment of cancer cells including circulating blood cell 
cancer, by blocldng mitogen activated protein Idnase (MAPK)"-integrin binding interactions with an agent 
comprising a polypeptide that binds to a binding domain of the MAPK for a j8 integrin subunit wherein the 0 
integrin subunit is not necessarily expressed by the cancer cells. The invention includes a composition of the said 
polypeptide and a signal peptide which acts to facilitate the passage of the agent across the outer cell membrane 
into the cancer ceils. The signal peptide comprises the amino acid sequence AAVALLPAVLLALLA or 
AAVALLPAVLLALLAP and the polypeptide is selected from the following group; RSKAKWQTGTNPYR, 
RAKAKWDTANM>LYK, RSRARYBMASNPLYR, RSKAKNPLYH, RARAKNPLYK, RSRARNPLYR, 
KEKLKSQWNNDNPLFK and KEKLKNPLFK. 

Novelty OD: Claims 1-21 

Dl and D2 each teaches methods of modulating integrin mediated cellular activity using agents capable of 
inhibitmg the binding of MAPK to a binding domain of an integrin, thereby resulting in the inhibition of the 
growth of cancer cells. The agent or polypeptide is disclosed as comprising a fragment of an integrin subunit arid 
includes the following amino acid sequences, RSKAKWQTGTNPLYR, RSKAKNPLYR, RSKAK or NPLYR, 
Carrier peptides for transporting delivery of the agent or polypeptide are also taught. 

The present invention is distinguished over the prior art in that it was observed that it is not necessary for the 

integrin to which the MAPK binds to be expressed by the target cells in order to inhibit growth of the cancer 
cells. Common general knowledge in the art suggests that MAPK were activated remotely from the plasma 
membrane downstream of integrin transmembrane signalling and did not associate with integrin. Dl and D2 are 
directed to the finding that MAPK can bind to integrins. In seeking a method for the prophylaxis or treatment of 
cancer, the skilled addressee would focus on inhibiting the physical association of the MAPK with the integrin in 
order to down-regulate the activation of MAPK, thus requiring that the target cancer cells express the integrin. 
The present invention relates to the administration of a polypeptide that binds to a binding domain of a MAPK 
for a cdrrespondii^g binding domain of a jS integrin subunit in the treatment of cancer, wherein the ^ integrin 
subunit is essentially not expressed by the cancer cells. As such the claims 1-21 meet the criteria set firth in POT 
Article 33(2) for novelty. 
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International application No. 
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Supplemental Bos: 

In case the space in any of the preceding boxes is pot siifflcient. 

Continuation of: Box V 
Inventive Step flS^: Claims 1-21 
As above 

Industrial Applicability f lA) 

The invention defined in the claims is considered to meet the requirements of Industrial Applicability under Article 
33(4) of the PCT because it can be made by, or used in, induslry. 



Form PCT/SPEA/409 (Supplemental Box)(April 2005) 
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15. 

The term "polypeptide" is us«d interchangeably heroin with '"peptide" and encompaaaes 
amino acid sciquGnces ^ocorpomlitigojdy a hw amino add residues or many eimfno &cld 
tcaidu«& coupled by peptide bonds. For instance, it will be understood that agents wuch sit 
RSKAKNPLYR (SEQ ID Mo; 7) and KEKUCNPLFK (SEQ ID Nor ID) fall wilbin Ihe scope of 
5 the term. 

Typically, a polypeptide of the invention or adniini^iter^d to a mammal in accordance with 
the Invention wiE have a length of about 150 mmo adds or less^ more preferably $bout 75 
an>!no or 50 amino ?icids or less and most preferably, about 40 Eimino acids or im^. Whm the 
polypeptide is a fusion protein or agent incorporating a carrier moiety, the binding moiety 
10 that binds to ih^ integrinivin generally have a length of between about 5 to about 50 anuno 
add& ^nd more preferably, a length of behveen about 5 to about 35 amino acids, Fwjferably, 
' the polypeptide will liuve a length of ttp to 20 sixnbio addi;^ mora preferably a kngth of 
greater than 5 and up to XS amino acids and most preferably, from 10 to 15 amiruj acids. 

The binding domain of an integrtn lo which ^ MAP kinase binds or the binding domain of 
15 the MAP kinase for the integrin may be Identified and characterised xi»ing protocols and 

tcchniqnefi described in Inttiinational Patent Application No. WO 01/000677 
International Paten t A pptica don No, WO 02/ 051 993, the disciostircs of both of which are 
expn:£5sly incorporqt^sd herein by reference in their entirety. 

More Bpeciflcally, a binding domain may be localised by assessing liie capacity of respective ■ 
20 overlapping peptide fragments of the cytoplaFvmic do^n^in of an intcgrin subunit or from a 
MAP kinase to bind with the MAP kinase or integrin^ respectively; The specific amino acid 
Requence- which cqiusHtutes thebinding domaijit may then be deteraiined utilising 
progTKssiv&ly smaller peptide fragments. In particular, test peptides are readily aynthesised 
to a deaired lengtlx Involving deletian of an amino acid Os: amino addte &om one or both of 
25 thti N-terminal and C-termlnea ends of tlie larger amixto add scqnenci?, and tested for their 
ability Lo bind with the MAP kinase or the integnn. This process is repeated until thu 
minimmn length peptide capable of binding wia^ the MAP kinase or the inlegriri 
substantially withoiJt compromising the optmiixm objjeived level of binding is identified 

The identification of amino acids that play an active role in the MAP Idnase integdn 
3D interaction may be adiiaved with the use of forthet synthesized te&t pepHdei} in which one or . 
more amino acidiJ of the sequence ^re deleted or sub.qti luted with a different amino acid or 
amino acids lo determine the effect mx the ability of the peptide lo hind with the MAP kinase 
or theintegrin. By delcHon in thig context meant deletion of one or more of the amino 
Qcids between the N-terminal and C-termmal amino acid residues of the identified binding 
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39. 

CLAIMS 

1, A method fot prophyl^ixis or treatment of a cancer in £t jit^mmal, wlierem carreer 
celfe o( the cancer express a MAP Idiiase and the method comprises tesifcing the 
imtranal with a a effective amount of a polypeptide tltat bmd6 Iq a binding domain 

5 of Ihe MAP IdnEU5tj for a .cyto pi asmic binding domain of a |J integrit"^ aubtinit for the 

MAf' kinase, and the |3 integdn subunit is essentially not expressed by th» cancer 
cells. 

2, A fliettiod according to claim 1 wherein the polypeptide comprises the binding 
doniiain of the P integnn BiJbunlt for tihe 

10 3. A m^^hpd according to claim t wherein the polypeptide compri??ea a twdified 

Hinino add sequ^nc^ compar<jd to She binding domain of the p intc'grin &nibumit and 
the modfficsd amino ecld sequence has sufficient amino add f^^M^nce homoiogy 
with the binding duinain of the p integfin suburat to bind to the binding dotnidn of 
the NfAF kinase* 

15 4, A method according to claim 3 where! n ihe modified amino add ji^qnence 

comprises the binding, domain of the (J mtegrm fiubuni I in which one or more amnio 
acids in a iinkor region of the binding domain non-essendal for the bihdjbugof tiiC 
IVT AP Wnascf have been deleted. 

5, "A method according to claixn 4 wherein the Jinker region of the binding domaJn has 
20 been dok*tt»d in the niodified amino ftcid sequence, 

6. A method according to clEtini 4 or 5 wherein tho linker region binds oppo$itc end 
regioriii of the binding domain of tlie p integiln stibunit together and the end rcgionsj 
are uncliaiiged in the modified amino acid sequence compared to the binding 
domain o( the P integrin subnnit. 
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40. 

7» A mcftitid acTOTdtog ^ daim 4 ot 5 wherein the modMied arnfoo add sequence has 
al tea&t 50% ovtarall amino pcid sequence homology with Qie binding dosnsin of the 

8. A method according tn claiin 1 or 2 wherem the polypeptide fs ssolo^tcd Erom.fehe 
5 group con3ii3ting of RSKAKWQTGTNTLYR (SEQ ID Nor 4), 

RARAKWDTANNFLYK (SEQ ID Ho: 5), RSRARYEMASNPLYR {SEQ ID No; 6), 
KSKAKKPLYR (SEQ FD No: 7), RARAKNFLYK (BBQ ID No: 8), RSRAENPLYR 
(SEQ TD No: 9), m<LKSQVVNNDNPLFK (SEQ ID No: 11) and KBKLKNFLFK {SBQ 
ID No; 10). 

10 A method according to my one of cWimsi 1 to 8 whwrfn Ibe polypeptide i» coupled 

to a facUitatoi moiety that ladlitat^ passage of the polypeptide across ffiiG outer cell 
in^mbmnc of the cancer C0J is. 

10, A method i^ccordlng to ckim 9 wherein Ute facilitator moit^ty compdses & fiignaf 
ptjptide^ or ^ partial sequence at a modified foa?m thereof* 

15 11. A method accoJrding to claim 10 wherelji the signal peptide is a Kignal peptide for a 
gtfowth£sLcUir. 

12, A method according to d^smn 10 ox U wherein the: signal peptide comprises the 
amino s^cid sequence AAVALLFAVLLAUA (SEQ ID No; 1). 

.13. A .mtJthod according to ciahn 10 or 11 wherein the signal peplide comprises the 
20 amino acid sequence AAVALLPA VLLALLAF (8EQ ID No: 3). 

14, A method according to my one of claims 1 to 13 whoittin \hc polypeptide hau a 
length of greater tl^et^ 5, ga^d up to 15/ atnmo ad^ 

15, A.m^^od according to c1aiml4 wherein the polyp^*idohii5 n length <rf from 10 to 
13 amino addft. 

25 16. A method according to my one of, claims 1 to 15 wheretn the ^ intsogrin subtmit is • 
Hdbct^d from the group conabting 6f p2, p5 and p6. 
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41, 

17. A method accosdijig to claim T6whei:eJ.n 

IS. A miathod accordirvg to any om of claims 1 io 17 wherein the MAP kuiase i$ sdtxttjd 
from rhe gxoup consLsting of esttracellular algnaJ-regulated kinases (ERK$), 

19. A method according to dUdm 18 wherein the MAP kinase is ERK2. 

5 , 20. A method according to any one of claims 1 to 19 wherein the polypeptide is 

administered a\ibcataiieoxi$Iy to the mammal for contact wttli the cancer celfe ai a 
Kile remote from ttiE site of admfnlstrsiaon of the polypeptide! . 

21 . A method according to my om of cbim$ 1 to 20 wherein the cancer is selected from 
the group consisting of €pitl:^al cell cancers, prostate cancer, lymphomas, Wood 

10 cell cancer?/ leukemias, $axd caroer of the liver, tongue, saBvaiy gbnds^ gums, floor 

and othec areas of the mouth, oropharyjox, nasophaiyxix^ hypopharyxix md other 
oral cavities, oe^phagus, g^trointestinal tract stornach, Bmsill mtastme, duodenum, 
cobOf recttt«>; gallbladder, pancreas, larynx, trachc^ir ttfoftChus, lm$f hie«»t/ uterus, 
cervijo ovaiy, vagina, vulva, prostate, tastes, penis, bladder, kidney, thyi^id, and 

15 skin. 

22, A method according to my one of ckiins 1 to 21 wherein the cancer is an epjtheliaJ 
cell cancer. 



2{) 
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SEQUENCE JjXB'smG 

<110> Inter-K Pty Ltd 

<120> Methods and agents for the treatment of cancer 
5 <13 0> 0213465727 
<160> 33 

<170> Patentin version 3*2 

<210> 1 

10 <2ll> 15 . 

<212> PRT 

<213> Artificial 
<220> 

<223> Kaposi fibroblast growth factor signal peptide 

15 <400> 1 ' 

Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala 
1 5 ^ 10 15 

<210> 2 
20 <211> 15 
<212> PRT 
<213> Artificial 
<220> 

Substitute Sheet 
(Rule26)RO/AU 



112547622 

<223> Beta-3 signal peptide 
<400> 2 

Val Thr Val Leu Ala Leu Gly Ala 
1 5 

5 

<210> 3 
<211> 16 
<212> PRT 
<213> Artificial 
10 <220> 

<223> signal peptide 
<400> 3 

Ala Ala Val Ala Leu Leu Pro Ala 
1 5 

15 

<210> 4 
<211> 15 
<212> PRT^ 
<213> Artificial 
20 <220> 

<223> artificial sequence 
<400> 4 



PCT/AU2004/001416 
Received 5 November 2004 



2, 



Leu Ala Gly Val Gly Val Gly 
10' , =^-5 



Val Lgu Leu Ala Leu Leu Ala Pro 

XO 15 
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112547622 



3. 

Arg Ser hys Ala Lys Trp Gin Thr Gly Thr Asn Pro Leu Tyr Arg 
15 10 15 



<210> 5 
5 <211> 15 " 
<212> PRT 
<213> Artificial 
<220> 

<223> artificial sequence 
10 <400> 5 

Arg Ala Arg Ala Lys Trp Asp Thr Ala Asn Asn Pro Leu Tyr Lys 
15 10 15 

<210> 6 

15 <211> 15 

<212> PRT 

<213> Artificial 
<220> 

<223> artificial seqTience 

20 <400> 6 

Arg Ser Arg Ala Arg Tyr Glu Met Ala Ser Asn Fro Leu Tyr Arg 
1 • 5 ' 10 .15 



Substitute Sheet 
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4. 

<210> 7 
<211> 10 
<212> PRT 
<213> Artificial 
5 <220> 

<223> artificial sequence 
<400> 7 

Arg Ser Lys Ala hys Asn Pro Leu Tyr Arg 
15 10 ' 

10 ' . ' 

<210>' 8 
<2X1> 10 
<212> PRT 
<213> Artificial 
15 <220> 

<223> artificial sequence 
<400> 8 

Arg Ala Arg Ala Lys Asn Pro Leu Tyr Lys 
1 5 10 • 

20 

<210> 9 ' - 

<211> 10 
<212> PRT 

Substitute Sheet 
(Rule26)RO/AU 
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112547622 

5. 

<213> Artificial 
<220> 

<223> artificial sequence 
<400> 9 

5 Arg Ser Axg Ala Arg Asn Pro Leu Tyr Arg 
1 5 . 10 

<210> 10 

<211> 10 

10 <212> PRT 

<213> Artificial 
<220> 

<223> artificial sequence 

<400> 10 

15 Lys Glu Lys Leu Lys Asn Pro Leu Phe Lys 
1 5 10 

<210> 11 
<211> 16 
20 <212> . PRT 

<213> Artificial 
<220> 

<223> artificial sequence 



Substitute Sheet 
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112547622 

6. 

<400> 11 

Lys Glu Lys Leu Lys Ser Gin Trp Asn Asn Asp Asu Pro Leu Phe Lys 
1 5 ■ 10 15 ^ 

5 <210> 12 

<211> 26 

<212> PKT 

<213> Artificial 
<220> 

10 <223> artificial sequence- fragment of MAP kinase 

<400> 12 

His Arg Asp Leu Lys Pro Ser Asn Leu Leu Leu Asn Thr" Thr Cys Asp 
1 5 10 . 15 

15 Leu Lys lie Cys Asp Phe Gly Leu Ala Arg 
20 . 25' 

<210> 13 
<211> 15 
20 <212> PRT 

<213> Artificial' 
<22 0> 

* 

<223> HAP kinase fragment 
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7, 



<400> -13 



Pro Ser 



Asn Leu Leu Leu Asn Thr Tfor Cys A^p.Leu Lys lie Cys 



1 



5 



10 



15 



5 <210> 14 

<211> 14 

<212> PRT 

<213> Artificial 
<220> 

10 ■ <223> HXV-TAT carrier peptide 

<400> 14 

Gly Arg Lys Lys Arg Arg Gin Arg Arg Arg Pro Pro Gin Gly 
1 5 10 

15 <210> 15 

<21X> 17 

<212> PRT 

<213> Artificial " 

<220> * ^ 

20 <223> penetratin 

<400> 15 

Arg Gin He Lys He Trp Phe Gin Asn Arg Arg Met Lys Trp Lys Lys 
1 - 5 '10 _ 15 
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Gly 

<210> 16 
5 <211> 25 
<212> PRT 
<213> Artificial 
<220> 

<223> artificial sequence 
10 <400> 16 

Ala Ala. Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Arg 
15 10 15 

Ser Lys Ala Lys Asn Pro Leu .Tyr Arg 
15 20 25 

<210> 17 

•<211> 25 

<212> ' PRT 

20 <213> Artificial 

<:220> 

<223> artificial sequence 

<400> ■ 17 



112547622 
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Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Arg 
1 5 . 10 . 15 ' 

Ser Arg Ala Arg Asn Pro Leu Tyr Arg • 
20 25 

<210> IB 

<211> 26 

<212> PRT 

<213> Artificial 

<220> 

<223> artificial sequence 
<400> 18 

Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Pro 
15 10 15 

Arg Ser Lys Ala Lys Asn Pro Leu Tyr Arg 
20 25 

<210> 19 

<211> 30 

<212> PUT 

<213> Artificial 



Substitute Sheet 
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10. 

<220> 

<223> artificial sequence 
<400> 19 

Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Arg 
1 5 10 15 

Ser Lys Ala Lys Trp Gin Thr Gly Thr Asn Pro Leu Tyr Arg 
20 25 30 

<210> 20 

<211> 5 

<212> PRT 

<213> Artificial 

<220> . . 

<223> artificial sequence 

<400> 20 

Trp Gin Thr Gly Thr 
1 ■ 5 ' 

<210> 21 " ■ 

<211> 5 . ' ■ 

<212> PRT 



Substitute Sheet 
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<210> 22 

<211> 5 

10 <212> PRT 

<2i3> Artificial 
<220> 

<223> artificial" sequence 

<400> 22 
15 Tyr Glu Met Ala Ser 
1 5 

<210> 23 

<211> 5 

20 <212> PRT 

<213> Artificial 
■ <220> 

<223> artificial sequence 



112547622 

<213> Artificial 
<220> 

<223> artificial seqraence 
<400> 21 
5 Tyr Glu Met Ala Ser 
1 5 
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12. 

<220> 

<221> misc_feature 
<222> (3)., (4) 

<223> Xaa can be any naturally occurring amino acid 
5 <400> 23 

Asp Leu Xaa Xaa Leu 
1. 5 

<210> 24 
10 <2ai> 12 
<212> PRT 
<213> iVrtificial 
<220> 

<223> ligand recognition motif for alpha-'V'-beta'-e integrin 
15^ <400> 24 

Arg Thr Asp Leu Asp Ser Leu Arg Thr Tyr Thr Leu 
1 ' 5 10 

<210> 25 

20 <211> 26 

<212> PRT . 

<213> Artificial 
<220> 
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13, 

<223> ERK~2 fragment 
<400> 25 

His Arg Asp Leut Lys Pro Ser Asn Leu Leu Leu Asn Thr Thr Cys Asp 
1 .5 10 15 

5 

Leu Lys He Cys Asp Plie Gly Leu Ala Arg 
20 25 

<210> 26 . 
10 . <211> 52 
<212> PRO? 
<213> Artificial 
<220> 

<223> cytoplasmic domain of alpha-V-beta- 6 integrin 
15 <400> 26 

HiB Asp Arg Lys Glu Val Ala Lys Phe Glu Ala Glu Arg Ser Lys Ala 
15 10 IS 

Lys Trp Gin Thr Gly Thr Asn Pro Leu Tyr Arg Gly Ser Thr Ser Thr 
20 2 0 2 5 3 0 

Phe Lys Asn Val Thr Tyr Lys His Arg Glu Lys Gin Lys Val Asp Leu 
35 40 45 
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Ser Thr Asp Cys 
50 

<210> 27 

<211> 6 

<212> PRT 

<213> Artificial 

<220> 

<223> artificial sequence 
<400> 27 

Ser Glxi Trp Asn Asn Asp 
1 5 

<210> 28 

<211> 26 ■ • . 

<212> PRT 

<213> Artificial 

<220> 

<223> ERK-2 fragment 
<400> 28 

His Arg Asp Leu Lys Pro Ser Asn Leu Leu Leu Asn Thr Thr Cys Aap 
15 10 15 
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15. 

Leu Lys He Cys Asp Ph© Gly Leu Ala Arg 
20-25 

5 <210> 29 
<211> 26 
<212> PRT 

<213> Artificial 
<220> 

10 <223> JNK-1 MAP kinase fragment 
<400> 29 

His Arg Asp Leu Lys Pro Ser Asn Leu Ala Val Asn Glu Asp Cys Glu 
1 5 . 10 X5 

15 Leu Lys He Leu Asp Phe Gly Leu Ala Arg 
20 ^ 25 

<210> 30 
<211> ■ 26 
20 <212> PRT 

<213> Artificial 
<220> 

<223> JHK-l MAP kinase fragment 
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16. 

<400> 30 

His Arg Asp Leu Lys Pro Ser Asn lie Val Val hys Ser Asp Cys Thr 
1.5 10 15 

Leu Lys He Leu Asp Phe Gly Leu Ala Arg 
20 25 

<210> 31 
<211> 30 
<212> PRT 
<213> Artificial 
<220> 

<223> artificial sequence 
<400> 31 

Val' Thr Val Leu Ala Leu Gly Ala Leu Ala Gly Val Gly Val Gly Arg 
15 10 15 



Ser Lys Ala Lys Trp Gin Thr Gly Thr Asn Pro Leu Tyr Arg 
20 25 30 

<210> 32 
<211> 26 
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17, 

<212> PRT 

<213> Artificial 

<220> 

<223> artificial secjuence 
5 <400> 32 

Arg Gin He Lys He Trp Phe Gin Asn Arg Arg Ifet Lys Trp Lys Lys 
15 10 15 

Arg Ser Lys Ala Lys Asn Pro Leu Tyr Arg 
10 20 25 

<210> 33 

<211> 14 

<212> PRT 

15 <213> Artificial 
<220> 

<223> artificial sequence 

<400> 33 

Gly Arg Lys Lys Arg Arg Gin Arg Arg Arg Pro Gin Cys Gly 
20 1 . 5 ' 10 
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